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Objective of the sewage system

Management of :
* Wastewater
 Rainwater (storm water)



Functions of the sewage system

Management of :
 The wastewater (sanitation system)
 The rainwater (storm water system)



Paris in the 19t" Century

1860: Governor of Paris Haussmann (Napoleon Ill) started the construction
of large water tunnels
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Outline

* Presentation of the sewage system (how does it works ?)
* Smart sewage system concept
* Smart pilot project (SunRise)



Outline

* Presentation of the sewage system (how does it works ?)



sewage systems: major urban concern

Huge Investment Public Health
Circular Economy (water Quality of life
reuse,..) Urban sewage system

Environment (pollution,..)

Flood reduction




) Storm water management (rainwater):
* Rainwater collection
* Rainwater transportation to natural environment
(rivers, lakes, groundwater, sea,...)
* Flood risk reduction




Stormwater System

Inlets




Retention/detention basins




How Do
Sewer

Systems
Work




Il Wastewater management:
 Water Collection
 Transportation to a treatment plant
* Water treatment
* Transportation to natural reservoir or to re-use purposes
 Reduce/avoid soil and water contamination



Wastewater System

Domestic use

Underground Network

Wastewater treatment plant




lll - Combined sewage system
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Sewage system performances

Flow rate:

e Minimum: to avoid deposit

e Maximum: to avoid overflow

* Hydraulic operating (hydraulic pumps)



Sewage system performances

Water quality:
 Control water discharge

* Management of the water treatment plant



Challenges of the sewage system

Stormwater Wastewater

* Reduce flood risk « Reduce contamination risk (Health,

* Reduce risk of contamination environment)

* Preservation of rainwater by infiltration and  Re-use of wastewater (domestic, industrial..)

transport for natural water resources
* Re-use of rainwater (domestic, industrial..)

* Optimal management (collection, transport, treatment,..)
* Reduction of energy consumption

* Evaluation of the performances

* Optimization of the investment



London:
Where Does

Your Sewage
Go I Didn't

Know That




Outline

* Smart sewage system concept



Smart sewage system

* Objectifs

 Monitoring ?

e Data analysis (real —time) ?
e Control?



Water collection




Monitoring system

Weather station

- Water level
= Water quality




Smart sewage System

Information Platform Communication

— web server
System

A
*Asset data (GIS) / \ * Users

* Monitoring data  Technical team

e  Weather Ana|ytica| tools 3D graphic tools * Management team
*  Public data

| Communication : :
I+ Optical (wired) . :
|

I« Contactless I_
T
I Monitoring: - -
e Flood 8 Flood Water quality Treatment Plant
'+ Quality Sensor.s. Sensors
« Treatment plant * Rainfall - DH,
* Flow * Turbidity
*  Water level
* Temperature

|
|
|
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l *  Pumps
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Sewer SMART
Drainage

Management
Software




SCADA - Smart
technology to run
a sophisticated

water and
sewerage network




Outline

* Smart pilot project (SunRise)



Smart sewage system: SunRise project

Campus of Lille University
e 110 Hectares
e 145 Buildings
e 25000 users

Separated sewage system:
e Stormwater
* Wastewater




Objectives of the smart system:

- Enhance understanding of the sewage operating system
- Asset management (maintenance, control,...)

- Reduce flood risk

- Control water discharge

- Reporting

- Billing



|- Wastewater system

———  Main network (4 kM)

Secondary network (12 ki)

v' 1626 inlets and
pipes
v" Diameter : 100 to 250
mm

Réseau principal

——— Réseau secondaire




Wastewater system

Pompe_relevage




Inspection & Maintenance

» Video Inspection

= Damage type
= Severity

!

= |dentification of risk area
= Assessement




Inspection Video
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Monitoring area




Hydraulic parameters

Week-enc
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Water flow

Average flow

e 2.7 m3/h
(Weekend)

* 6.3 m3/h (working
day)

Working day

s by, Maximum flow

e 7.5m3/h
(Weekend)

e 20 m3/h (working
day)




Water quality

Turbidity
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Abnormal event in the wastewater system
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Storm Water



Storm Water

. Check Valve
4% Flow Regulator
. Retention Tank

7 & Lifting Station ...
& : )
s 0 BO&eters Flow Regulator
= i
{"\; \\ = Main Collector
- A
: Secondary Branch
400 600 800

Meters
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Studied Sector

v Lifting Station
@ ~retention Tank
A Fiow Reguiator
B creccvane

@ Frooding Area

== Main Collector
Secondary Branch
[ Monitored and Studied Sector
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@ ljinus 2013
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Example of recorded data
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Flood analysis
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Weather
Forecast

Storm Evaluation

Run the
Optimization

Optimal State

Workflow Schedule
Process

Send the
Command

Update Initial
Conditions

Rerun the
Optimization
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Rainfall: 5 Year Return Period

Intensity (mm/h)

100

[ IHigh Intensity Period
B ow Intensity Period

o 20 40 60 80 100 120
Time (min)
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Regulator

Flooding
1013 m?

5 YRP after 3:03

50 100 150 200 250 300 350 400 450 500 550 600
Distance (m)

By Removing Static
Equipment 889 m?3
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0 S50 100 200 ~ 300 400

v Lifting Station
‘ Retention Tank

A Flow Regulator

. Check Valve

@ Flooding Area

O a—— o101

52



Rainfall: 5 Year Return Period

Flood volume:
* |nitial= 1013 m3
* After removing static equipment: 889 m3 (12 % Reduction)
* With flow regulator: 828 m3(18 % Reduction)



Conclusion
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sewage systems: Major urban concern

Huge Investment Public Health
Circular Economy (water Quality of life
reuse,..) Urban sewage system

Environment (pollution,..)

Flood reduction




Challenges of sewage systems

Stormwater Wastewater

* Reduce flood risk « Reduce contamination risk (Health,

* Reduce risk of contamination environment)

* Preservation of rainwater by infiltration and  Re-use of wastewater (domestic, industrial..)

transport for natural water resources
* Re-use of rainwater (domestic, industrial..)

* Optimal management (collection, transport, treatment,..)
* Reduction of energy consumption

* Evaluation of the performances

e Optimization of the investement



Information
System

*Asset data (GIS)

* Monitoring data
*  Weather

I Communication :
I+  Optical (wired)
'+ Contactless

Smart sewage System

Platform

/

Analytical tools

4

N

Communication
web server

3D graphic tools

* Water level

I Monitoring:
: * Flood Flood
. uali
L '(I':lreatrtnyent lant Sensors
I P e Rain fall
: *  Flow
I
I

*  Pumps

Users

Technical team
Management team
Public data

Water auality

Treatment Plant

Sensors
* pH,
*  Turbidity
* Temperature

e e I |



Smart sewage system

-——

”- ~

- T Comprehensive and Real-time monitoring
(@f{;tj' Management Analysis of real-time and historical data
Monitoring * Optimal management
P Operation Reduction « Safety (flood, contamination,..)
* Water reuse

Qualitative * Performance evaluation

Dynamic
Management

Recharge
WELE]S
Resources
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Thank you



Paris sewers
- Paris - BBC




Stormwater
Management



Wastewater
treatment
plant - New
York

BUSINESS
INSIDER




Inspection &
Maintenance of
the Downstream
Defender
Stormwater
Treatment System

Hydro

Internatmnal

S
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